INTRODUCTION
Statistical analyses of minor-and trace-element geochemical data for 6,974 rock samples from the Petersburg quadrangle and minor parts of the Port Alexander, Sitka, and Sumdum quadrangles (hereafter referred to as the Petersburg study area) identified 887 samples with anomalously high concentrations of one or more elements. This report includes a list of the 887 samples (table 1) , histograms showing the distribution of chemical values (see fig. 2 ), a brief description of the geologic context and distribution of the samples, a map of bedrock geochemical groups (sheet 1), and 12 maps showing the locations of samples that have anomalous amounts of precious metals, base metals, and selected rare metals (sheets 2-7). The information presented here is intended to be used in conjunction with the geologic map of the Petersburg study area (Brew and others, 1984) , the geochemical data for all of the Petersburg study area rock samples (Karl and others, 1985) , the geochemical data for all the Petersburg study area stream-sediment samples (Cathrall and others, 1983a-w) , and a description of the known mineral deposits and occurrences in the study area (Grybeck and others, 1984) . The rock geochemical data for all samples collected in the study area is also available on a computer tape (Koch and others, 1984) .
GENERAL GEOLOGY
The geology of the Petersburg study area was first mapped as part of a larger study of southeastern Alaska by Buddington and Chapin (1929) . A more detailed map of the northwestern part of the study area was published by Muffler (1967) . Recent work included extensive remapping of most of the study area and resulted in a 1:250,000-scale preliminary reconnaissance geologic map by Brew and others (1984) .
The western part of the map area is composed primarily of Paleozoic carbonate rocks and volcaniclastic turbidites and some intercalated intermediate-composition to mafic volcanic rocks (sheet 1). These rocks are part of the Alexander terrane of Berg and others (1978) and the Alexander belt of Brew and others (1984) (fig. 1) . East of the Alexander belt is the Gravina belt of Berg and others (1972) , locally redefined by Brew and others (1984) , which consists of deformed upper Mesozoic flysch, volcanic rocks, and melange that includes faultbounded blocks of older sedimentary and volcanic rocks.
The eastern part of the study area comprises the Mainland belt of Brew and others (1984) , which include" the Taku and Tracy Arm terranes of Berg and others (1978) . According to Brew and others (1984) , rocks of the Taku and Tracy Arm terranes may include metamorphosed equivalents of the Alexander terrane rocks. The country rocks of the Mainland belt increase in metamorphic grade from west to east, to as high as amphibolite facies, and are intruded by various igneous components of the Coast plutonic-metamorphic complex of Brew and Ford (1984) (sheet 1).
The Coast plutonic-metamorphic complex includes the metamorphosed equivalents of the Paleozoic and Mesozoic stratigraphic sequences of both the Mainland belt and parts of the Gravina belt (Brew and others, 198^) and the Triassic to Miocene plutons that intrude these belts (Brew and Morrell, 1983) . In the study area, the oldest plutons of the complex are middle Cretaceous ultramafic rocks that intrude regionally metamorphosed rocks of the Gravina belt on northeastern Kupreanof Island. On the Blashke Islands, ultramafic rocks intrude the rocks along the east margin of the Alexander belt ar<i are consequently not considered part of the Coast plutonic-metamorphic complex. Slightly younger, midCretaceous, intermediate-composition plutons also intrude the Gravina belt. A latest Cretaceous to Paleocene tonalite and granodiorite sill belt, referred to as the tonalite sill belt (Brew and Ford, 1981; Brew and Morre1!, 1983) , separates the Cretaceous intermediate-composition plutons on the west from the Tertiary intermediatecomposition to felsic plutons on the east and is found along the east side of the Coast Range megalineament ( fig. 1 ) in the study area. East of the tonalite sill belt, the proportion of metamorphic rocks diminishes substantially, and migmatites are common.
Middle Tertiary to Quaternary, felsic to mafic, hypabyssal to extrusive igneous rocks intrude and cover the Alexander and Gravina belts in a continuous swath, known as the Kuiu-Etolin belt (Brew and others, 1979; Brew and Morrell, 1983) . This belt extends from the head of Keku Strait in the northwest comer of the study area to Etolin Island in the southeast. Rocks of this beft are younger than, and genetically independent of, the Coast plutonic-metamorphic complex (Brew and others, 1979; Brew and Morrell, 1983) . Middle Tertiary and younger felsic rocks also intrude the Mainland belt in isolated areas, such as Groundhog Basin (sheet 1), and constitute a small part of the Coast plutonic-metamorphic complex. These felsic igneous rocks are not considered to be part of the Kuiu-Etolin belt, but they may be related to the igneous suite of the Kuiu-Etolin belt.
GROUNDHOG BASIN AREA
In discussions below, a number of references are made to the Groundhog Basin area because of the relatively conspicuous geochemical patterns expressed there. For the purposes of this discussion, the Groundhog Basin area is considered to be an area on the west margin of the Mainland belt extending well beyond the confines of Groundhog Basin itself but crudely centered there, between Mount Waters and Marsha Peak (sheet 1). The area referred to here, as indicated by anomalous rock geochemistry, lies just west of the Coast Range megalineament and the tonalite sill belt ( fig. 1 ). The area extends from the east edge of the Petersburg quadrangle at Berg Creek and Glacier Basin, northward to Mount Waters and Horseshoe Basin, and westward to Virginia Lake (sheet 1). Somewhat diminished anomalous patterns for some elements extend as far north as the Stikine River and form a zone near, but west of the west margin of the Coast Range batholith, whose west margin is the tonalite sill belt. For most elements examined here, values are notably diminished north of the Stikine River, even directly along strike from the Groundhog Basin area.
SAMPLE COLLECTION, PREPARATION, AND ANALYSIS
Most samples for rock geochemistry were collected as grab samples chosen to represent the dominant lithologies at the sample site. Sampling was done during the course of geologic mapping. Sample and sample-site selection was based on several factors: (1) the desire to collect samples at evenly distributed sites that are representative of the lithologies present there, (2) the desire to sample areas and materials containing signs of alteration or mineralization, and (3) the accessibility of both the site and sample material. Less than one percent of the samples were collected from known mineralized occurrences.
Samples, which were prepared and analyzed by members of the U.S. Geological Survey (USGS), were crushed and ground to minus 150-mesh size in a grinder with ceramic plates. One split was analyzed for 31 elements by rapid six-step semiquantitative emission spectrography. Two other splits were analyzed by atomic-absorption spectrophotometry one for gold and another for copper, lead, and zinc. Tungsten analyses were performed on 183 samples by a colorimetric procedure (Welsch, 1983) . Equivalent uranium (eU) was calculated for 76 samples from a 400-second count on a 15-gram-ground sample using an Ortec Gamma Courier.
Analytical results are reported as weight percen* of the sample for spectrographic analyses of Fe, Mg, Ca, and Ti and as parts per million (ppm) for all other spectrographic analyses and for atomic-absorption and colorimetric analyses. The distribution of values fcr some of the determinations is truncated at one or bc*h ends by the limits of determinability for that analytical procedure. The limits of determination for each analysis are listed in table 2.
Some of the analytical values in the geochemic'"! data set used for this study are qualified to indicate tv at (1) the result is outside the limits of analytical determinability, (2) the result was influenced by analytical interference, or (3) that no data are available. The qualification codes used to represent these cond'*ions ( fig. 2 ) are the same single-letter symbols used in USGS Statpac computer data files (Van Trump and Miesch, 1977) .
Results from semiquantitative emission spectrographic analyses (Koch and others, 1984; Ka~l and others, 1985) are reported as the approximate midpoints of class intervals; there are six intervals, or steps, p°-r order of magnitude. The values of successive interval boundaries and the widths of successive class intervals increase geometrically, such that the class intervals have a constant width when the interval-boundary values are plotted on a logarithmic scale (Miesch, 1976, p. 83-84) . The spectrographic reporting values and the associated class-interval limits and widths are listed in table 3. The values used to report element concentrations ( fig. 2 ) are integral powers of 10 times one of the listed six-stei reporting values. For a more detailed discussion of the analytical methods and reporting procedures, the rea^T is referred to Karl and others (1985) , Miesch (1976) , Motooka and Grimes (1976) , Johnson and others (1980) , and Koch and others (1980) .
Locations of 887 rock samples containing anomalous amounts of one or more of the elements listed in table 1 are plotted on sheet 2, map A. All analytical data for these samples are listed in Karl and others (1985, table 12) . Histograms showing the distribution of chemical values for selected elements for the full 6,574-sample data set ( fig. 2) were used in conjunction with statistical analysis to choose anomalous levels for various elements of interest. Threshold values used to delimit anomalous concentration levels for each element were chosen by inspection of histograms for the entve 6,974-sample data set (Karl and others, 1985; Koch and others, 1984) . Histograms for all elements are available in Karl and others (1985) . Because all analytical daf are reported in steps, or class intervals, it is impossible to select a point in the distributions that corresponds exactly to any particular percentage of the sample population. Threshold values (table 4) were set at the class interval closest to the 98th-percentile level. In cases where a distinct break in the concentration distribution occurred near the 98th-percentile level, the threshold value was set at this break. For elements analyzed by both spectrographic and atomic-absorption methods (gold, copper, lead, and zinc), the atomicabsorption results were used because of the greater sensitivity and precision of this analytical technique.
The threshold values listed in table 4 were used to define the data set of 887 samples (table 1) shown on sheets 2 and 3 (maps A-D).
MAPS OF ANOMALOUS GEOCHEMICAL VALUES FOR ELEMENT GROUPS
Locations are shown (sheets 2-7) for samples that have anomalous geochemical values and can be used to (1) identify and characterize rock units that have high background values for specific elements or groups of elements, (2) help interpret stream-sediment data and anomalies, and (3) recognize geochemical patterns or systematic trends across geographic areas, rock units, and geologic terranes. This information, in concert with geologic, geophysical, and mineral-occurrence data, may indicate areas that have potential for undiscovered mineral resources.
Samples from some places in the Petersburg study area have anomalously high concentrations of more than one element. Locations of anomalous values for groups of elements that may be associated with some mineralizing processes were plotted on three multielement maps (sheet 2, map B and sheet 3, maps A and B). Anomalous-value thresholds used to select the samples plotted on these maps are listed by element in table 4. These maps are intended to facilitate the recognition of geochemical signatures of specific deposit types where the specified groups of elements might be concentrated. The elements in these three groups may not uniquely match the element-concentration signature of a single-mineral deposit type but reflect common element associations of several deposit types that have similar or overlapping geochemical signatures.
Locations are shown for samples that contain anomalously high concentrations of one or more elements, as follows: sheet 2, map B Ag, As, Au, Ba, Cu, Pb, Sb, Sr, eU or Zn; sheet 3, map A~Co, Cr, or Ni; and sheet 3, map B-Be, Bi, La, Mo, Nb, Sn, eU, W, or Y. The threshold values listed in table 4 were used for selecting samples from the entire 6,974-sample data set to be plotted on these maps. Locations are plotted on these maps for all samples from the entire data set where one or more analytical values for an element of that group is equal to or greater than its corresponding threshold value.
PRECIOUS METALS, BASE METALS, AND SIGNIFICANT ASSOCIATED ELEMENTS
Locations are shown (sheet 2, map B) for rock samples anomalously high in one or more of the following elements: Ag, As, Au, Ba, Cu, Pb, Sb, Sr, eU, and Zn. The associated elements were chosen for base-or precious-metal elemental affinities or as signatures of possible deposit types, such as some epithermal vein deposits, polymetallic vein and replacement deposits, massive-sulfide deposits, and sedimentary-exhalative deposits.
The distribution pattern formed by locations of samples that have anomalous values for this element group reveals several important features. The most striking of these is the pronounced concentration that lies along the Duncan Canal trend, especially near the south end of Duncan Canal, and follows the trend's southward extension across Zarembo and Etolin Islands. This concentration of anomalous samples is located within Mesozoic sedimentary and volcanic rocks of the Gravina belt and near contacts of Cretaceous and Tertiary igneous rocks that have intruded them.
Sample sites along the Duncan Canal trend that extend northward from northern Zarembo Island are characterized mainly by single-element anomalies for gold and copper; there are fewer anomalies for zinc and silver. This area also contains a number of different multi-element anomaly combinations including Au-As, Cu-Ag, Ag-Pb-Zn-Au, Cu-Zn-Ag, Zn-Pb-Ag-As, and two samples that have substantial anomalous Au-Ag-Sb-CuPb-Zn. Anomalous samples from central Zarembo Island southeastward to Etolin Island are mostly single-element arsenic anomalies associated with Kuiu-Etolin belt igneous rocks and with minor gold and Pb-Zn anomalies.
Concentrations of anomalous sample locations for this element group also are found in the western part of the Coast plutonic-metamorphic complex, especially in the area near Groundhog Basin and, to a lesser extent, at the south end of Thomas Bay just west of Patterson Peaks" at the north margin of the study area. These anomalous samples come mainly from schist and gneiss that were intruded by granitic rocks and, in the Groundhog Basin area, by rhyolite and quartz-porphyry rhyolite dike swarms and by middle Tertiary granite. Single-element anomalies in this mainland area are mostly for gold or silver, but a few anomalies are for zinc or copper. Multielement anomaly combinations consist of: Au-Ag, Ag-Ph Cu-Ag, Au-Ag-Pb, Cu-Pb-Zn-Ag, Au-Ag-As-Pb, and AuAg-Cu-Pb-Zn.
The area of middle Tertiary felsic volcanic rocks on southwestern Kupreanof Island has a number of anomalous sample locations. Most of these are single-elerient anomalies for arsenic; a few anomalies are for s Iver or zinc. Single-element arsenic anomalies are also common in the felsic Cenozoic volcanic rocks on Zaremlx) Island. Two samples from the south shoreline of southvwestern Kupreanof Island were anomalous for Pb-As and Pb-Zn. A smaller number of anomalies are scattered in Paeozoic sedimentary rocks on northern Prince of Wales sland; most of these are single-element anomalies for j;old and some are for copper or silver. Paleozoic and M esozoic carbonate and volcanic rocks near Saginaw Bay and on Cornwallis Peninsula that have bedded, podiform, and vein barite and zinc-lead-barite replacement mineralization yielded samples with Zn, Pb-Zn, Ag-Pb, and As-Ag-Cu-Pb-Zn anomalies.
Scattered sample locations on southern Kui have anomalous values for gold, lead, copper, Samples from Crowley Bight and from the area Point St. Albans have multi-element anomalies especially high values for gold (as much as 8 p atomic-absorption), silver (as much as 700 ppm) (as much as 10,000 ppm), antimony (as much a ppm), and lead and zinc (as much as to 140,000 Most of the anomalous samples in this area are rocks adjacent to small intermediate-composition Cretaceous granitic bodies.
In addition to the correlation with several geochemical groups, locations of anomalous this group appear to be associated with several structural features the Keku Strait and Duncan zones and the Coast Range megalineament, whi along the western side of the tonalite sill belt o Coast plutonic-metamorphic complex. aid COBALT, CHROMIUM, AND NICKEL Locations are shown (sheet 3, map A) for r samples that have anomalous values for one or more of the elements cobalt, chromium, and nickel. All from the ultramafic body at Kane Peak, along Fredrick Sound on northeastern Kupreanof Island, have h for both chromium and nickel, containing as mi 5,000 ppm chromium and as much as 1,500 ppm nickel. Two samples from this area also contain 100 an I 200 ppm cobalt. Samples from the Blashke Islands in Clarence Strait contain as much as 1,500 ppm ciromium and 700 ppm 10 nickel and one sample also has 100 ppm cobalt.
Samples from the ultramafic body at Turn Mountain on northern Kupreanof Island do not contain an malous amounts of chromium or nickel, although three samples have 100 ppm cobalt. Scattered samples associated with small hornblendite bodies along Zimovia Strait have 
SELECTED RARE OR SCARCE ELEMENTS
Locations are shown (sheet 3, map B) for nek samples that have anomalous levels of the selected rare metals Be, Bi, La, Mo, Nb, Sn, eU, W, or Y. T ; s group was chosen because these elements commonly s*row strong enrichment in highly evolved, felsic igneous rocks and because of their potential for signalling the presence of molybdenum, tin, and tungsten deposits associated with late-magmatic and postmagmatic fluids. Elements of this group are commonly enriched i*» several types of mineral deposits, including molybdenun porphyry deposits, vein deposits, greisen deposits, tin skarn, and tungsten skarn.
The largest number of anomalous samples for this element group are concentrated in and near the KuiuEtolin belt igneous rocks on Etolin, Zarembo, and southwestern Kupreanof Islands. This pattern reflects the highly evolved nature of the magmas that produced many of these rocks. Deer Island, Etolin Island, and tve Cenozoic volcanic (bedrock geochemical group 11) part of Zarembo Island are characterized by low-level singleelement anomalies, mostly for lanthenum and beryllium, but also for all other elements in this group. In the Cenozoic volcanic rocks on southwestern Kupreanof Island, over half of the anomalous samples have multielement anomalies for La-Nb-Y, La-Y, Be-La-Nb-Sn-Y, Be-La, and Be-Mo; there are no anomalies for bismuth and tungsten. All anomalous values are at relatively low concentration levels, not far above the selected anomalous threshold levels.
Anomalous-sample sites for this element group are also concentrated in the Coast plutonic-metamorphic complex of the Mainland belt, mostly in the Groundhog Basin area but also in the area extending north to Le Conte Bay. These anomalous values are found in schist, gneiss, and granitic rocks. Of these anomalous samples, two-thirds, including the highest concentrations, are from the general area of Groundhog Basin. This area is cut by swarms of rhyolite and quartz-porphyry rhyolite dikes and by some small granite stocks. Four low-level lanthanum anomalies and one molybdenum anomaly are located within the tonalite sill belt. All other anomalies are west of this belt. North of the Stikine River, there is one tin anomaly from the margin of a small Cretaceous granitic stock and five molybdenum anomalies in schist. In the Groundhog Basin area, most single-element anomalies are for tin or molybdenum and a few are for beryllium or niobium. Multi-element anomalies in this area include Be-Sn, La-Nb, Be-Nb-Sn-Y, Be-Bi-Mo-Sn-Y, and Mo-BiSn (very high levels of Bi and Sn).
Most at the south end of the Kuiu-Etolin belt, is alkai;ne to peralkaline in composition and is associated wi'h a conspicuous cluster of anomalous samples from this element group, although the target elements, ag"in, are not anomalous here. Some of these rocks reserrble a granite 30 km east of the study area, which has elevated tin, uranium, and molybdenum levels and at least minor associated base-metal skarn or epithermal vein-type mineralization.
The association of anomalies of this element group with some pluton contacts and, in several place", with carbonate rocks suggests the possibility of tin-and (or) tungsten-skarn, greisen, replacement, or vein deposits.
BEDROCK GEOCHEMICAL GROUPS
To compensate for background values of certain elements that are higher in some lithologies than in others, each of the 6,974 rock samples collected in the study area was assigned to one of 12 bedrock geochemical groups on the basis of its lithology and (generalized) geologic map unit (sheet 1). In the procedure described below, the level at which an analytical value is considered anomalous depends on the bedrock geochemical group to which that sample has be*-n assigned. This helps to neutralize the effect of different background levels associated with different lithologies and rock units and to enhance detection of greater-thanbackground-level concentrations of elements in lithologic groups that have lower background levels. Any number of bedrock geochemical groups could be used in this exercise, depending on the diversity of rock units in the map area. In this study, 11 groups effectively represent most of the lithologies in the area that have dirtinct chemical characters, such as carbonate rocks, m*fic igneous rocks, and felsic or silicic igneous rocks. The twelfth group is a heterogeneous collection of lithologies for which there are not sufficient samples to make statistically viable separate groups. Map units vere used to determine the areal extent of specific lithologies for the purposes of sheet 1; however, the lithologic designation for each sample in all 12 groups wrs assigned by the sample collector.
A brief description of the rocks included in each of the 12 bedrock geochemical groups chosen for the Petersburg study area follows:
Group I This group is composed of Paleozoic clastic sedimentary and volcanic rocks in the Alexander belt, which are predominantly turbidites of the Descon and Bay of Pillars Formations (Brew and others 1984 Group 8--This group is comprised of ultramafic rocks, which include the Blashke Islands ultramafic complex of (Kennedy and Walton, 1946) in the Alexander belt and the (informal) Kane Peak ultramafic complex of Taylor (1967) in the Gravina belt, hornblendites In the Zimovia Straits area and at Turn Mountain, and xenoliths and masses of pyroxenite and amphibolite in the Coast plutonic-metamorphic complex of the Mainland belt.
Group 9--Cenozoic mafic igneous rocks in Kuiu-Etolin belt comprise this group which includes the mainly Tertiary and Quaternary basalt and basaltic andesite on Zarembo, Kupreanof, and Kuiu Islands, as well as Tertiary gabbro on Kupreanof Island.
Group 10--This group consists of intermediatecomposition intrusive rocks in all belts, including Cretaceous granodiorite, quartz monzonite, monronite, quartz monzodiorite, monzodiorite, quartz dioritc, tonalite, and diorite on Kuiu, Prince of Wales, Kupreanof, Mitkof, Zarembo, Wrangell, Etolin and smaller islands. The group also includes intrusive rocks of the tonalite sill belt (Brew and Ford, 1981) and early to midile Tertiary granite, granodiorite, tonalite, and (quartz) monzonite on the mainland in the Coast plutonicmetamorphic complex.
Group ll--This group is comprised of Cenozoic felsic igneous rocks in the Kuiu-Etolin belt and includes rhyolite and dacite on Kuiu, Kupreanof, Zarembc. and Etolin Islands and rhyolite dike swarms on the mainland, as well as granitic and syenitic plutons on Kuiu. Kupreanof, Zarembo, and Etolin Islands.
Group 12 Various heterogeneous rocks in all belts comprise this group, which includes dikes, as w^ll as some rock units that cover relatively small proportions of the map area; the rocks were not lithologically and geochemically similar enough to one of the existing groups to be included there. The largest map unit included in group 12 is the Tertiary Kootznahoo Formation (Lathram and others, 1965) , which consists of sandstone and conglomerate. Rocks in group 1? are so diverse and unclassifiable that they were not included in the single-element anomalous value maps. Samples assigned to group 12 are included in the four multielement location maps (sheets 2 and 3) and are part of the data set (Karl and others, 1985, 
MAPS OF SINGLE-ELEMENT ANOMALOUS VALUES
Summary statistics were computed and frequency distribution histograms and tables prepared on eich of the first 11 bedrock geochemical groups ( fig. 2 , tables 5-12). Group 12 was not included in the data set used to make these maps because of its extremely diverse composition. This group contains insufficient samples of individual rock types to obtain valid statistical results for geochemically similar subsets of that group. Although samples from quartz veins and certain mineralized and potentially mineralized dikes of this group are rot incorporated on sheets 4-7, these samples are re-wesented in the element groups on sheets 2 and 3. Single-element maps were constructed, on the basis of statistical data from the 11 bedrock geochemical groups, for Ba, Cr, Co, Cu, Pb, Mo, Ni, and Zn. These elements were selected because they provide the most useful information for defining areas of economic interest. Precious metals are not sufficiently abundant for statistical analysis.
For the purposes of these single-element maps, analytical values at or above the level of the 95th percentile were considered unusual expressions of a particular element. For each bedrock geochemical group, four separate threshold levels were chosen at approximately the 95th, 97th, 98th, and 99th percentiles for each of the elements. Some of the threshold levels were adjusted slightly on the basis of inspection of distribution histograms. Locations of samples in bedrock geochemical groups (groups 1-11) are plotted on singleelement maps and include separate symbols representing the four anomalous threshold levels and numbers representing the lithology of the sample. Because threshold levels were chosen so that each bedrock geochemical group has approximately the same percentage of "anomalous samples", bedrock geochemical groups that have relatively high background levels in a particular element, such as copper in graywackes and mafic volcanic rocks of the Gravina belt, do not obscure anomalous copper values in the rest of the study area by dominating the 95th and higher percentiles.
A disadvantage to this normalizing procedure is that the resulting anomalous-value rock geochemical maps (sheets 4-7) are not directly comparable to the streamsediment geochemical anomaly maps (Cathrall and others 1983 a-w). However, the normalized rock geochemical maps could be used to distinguish a stream having samples yielding high values for a metal, such as one that drains a rock unit that has high background-level zinc from a stream that drains an area that has low background-level zinc and a significant geochemical anomaly. The distribution and nonweighted character of samples on the nonnormalized maps (sheets 2 and 3) is consistent with that on normal stream-sediment anomaly maps. Sediment samples integrate geochemical abundances of all material in a specific drainage, and high background-level concentrations from one lithologic unit influence the values in stream sediment composed of several lithologies.
This statistical procedure does not discriminate between values that are simply the upper end of a normal distribution of background values and those that represent an unusual concentration of an element resulting from mineralizing processes. It also does not automatically discriminate between high background levels and data from a unit that is pervasively mineralized so that there is no distinct, statistical differentiation between "background" and "mineralized" concentration levels.
Thus, values treated here as anomalous may or may not have mineral resource significance.
BARIUM
The most important concentration of anomalous barium values is found along the Duncan Canal fault Z"me in Duncan Canal and trends south across central Zarerrbo Island (sheet 4, map A). Duncan Canal contains brokenup, massive-sulfide-bearing blocks of Paleozoic and Mesozoic carbonate and volcanic rocks (for example, the Castle Islands) incorporated into Mesozoic flysch and melange of the Gravina belt (bedrock group 6). Most of the anomalous samples from this area are from metasedimentary or metavolcanic rocks, but a few samples are from carbonate rocks.
A cluster of anomalous values just north of the Stikine River in the Mainland belt is located in an area of middle to late Tertiary intermediate-composition plutcnic rocks (bedrock group 10), which also include zones of amphibolite-facies schist and gneiss (bedrock group 7). Another tightly packed cluster of anomalous sample locations is located at Groundhog Basin. In each of tVse localities, both the intermediate-composition igneous rocks and the metamorphic rocks have high barium values.
A number of samples from the heterogeneous intrusive igneous complex on central and southern Etolin Island, which is part of the Kuiu-Etolin belt ( fig. 1 ), contain anomalous values for barium. Most of these samples are very felsic and alkaline to peralkaline. A lithophilic association of barium with potassium feldroar may account for some or all of these anomalies. Barium is commonly concentrated significantly more in alkal:^e than in calc-alkaline rocks; this is probably the reaso^ that rocks rich in potassium feldspar are higher in bar'un than most of the granitic rocks in the study area.
A group of anomalous sample sites on the north side of Keku Strait lies in a section of Paleozoic volcanic and sedimentary rocks (bedrock group 1). Of the few widely scattered anomalies in the rest of the study area, most are found near the margins of plutons or in carbonate roc^s.
Barium commonly forms veins and cavity fillings in epithermal deposits, where it may be associated with base-metal (copper, lead, and zinc) sulfides and (or) w*'h precious metals. Any barite deposits in the Mainland belt would likely be of this type. Barite has been mired from the Castle Islands in Duncan Canal, from a deporit (now below sea level) described as a probable replacement of carbonate (Buddington and Chapin, 1929; Grybeck and others, 1984) but more recently classified as bedded barite (Orris, 1986) . Bedded or stratiform barite, which may be associated with some (lead and zinc) volcanogenic massive-sulfide deposits, is a possibility in the mafic metavolcanic rocks in the Duncan Canal area and in tf ft vicinity of Keku Strait.
CHROMIUM
The strongest concentration of chromium anomalies lies in the ultramafic body at the east end of the Kane Peak intrusive complex (sheet 4, map B). Several additional anomalies lie in intermediate-composition granitic rocks of the complex near that ultramafic body and in nearby country rocks of the Gravina belt. Three samples from the Blashke Islands ultramafic complex had anomalous chromium concentrations one high and two threshold level 1 anomalies. None of the chromium analyses (not included in this report see Karl and others, 1985; Koch and others, 1984) done on ultramafic rocks in the study area in conjunction with major-element analyses had concentrations in excess of average abundances for ultramafic lithologic types (Carmichael, 1982, Scattered anomalous values are located on Zarembo, Etolin, and Deer Islands, crudely following the trend of the Gravina and Kuiu-Etolin belts. Most of the anomalous samples from this area are from Gravina belt schist or Kuiu-Etolin belt felsic igneous rocks. Scattered anomalies are found in schist and carbonate rocks and in and near granitic rocks. Most of the anomalies are in the Mainland belt between Wrangell Island and the Stikine River (the Groundhog Basin area), some are on Wrangell Island, and a few are scattered elsewhere in the study area.
Significant chromium deposits are unlikely in most of the lithologies represented in the study area. Paleoplacer deposits are possible within some of the sedimentary sequences. There may be some degree of structural control for the high chromium values that line up along the trend of the Port Beauclerc fault or along the axis of Duncan Canal. There are a few small, metamorphosed, tectonically emplaced ultramafic bodies in the Coast Range in the adjoining Bradfield Canal quadrangle east of the study area. Similar small bodies could easily be present within the metavolcanic rocks in this area without being readily apparent. Small ultramafic bodies could contain podiform chromite deposits. Cobalt is commonly concentrated in hydrothermal veins and replacement deposits, massive-sulfide deposits, and contact-metamorphic deposits, which are domirtted by other metals. The large number of high values in the Groundhog Basin area and along the Duncan Canal trend are probably associated with the enrichment seen in other elements in these areas, particularly in copper, lead, zinc, gold, and silver.
COBALT

COPPER
The largest concentration of anomalously high copper values, including about half of the samples with copper values at or above threshold level 1, lies al">ng the Duncan Canal trend from north-central Kupreanof Island to central Zarembo Island (sheet 5, map B). The majority of these samples are from sandstone, slate, phyllite, and mafic igneous rocks of the Gravina belt, but they also include samples of bedrock geochemical groups 2 and 5 (Paleozoic and Mesozoic carbonate rocks) and groups 10 and 11 (intermediate-composition and felsic igneous rocks). Numerous small sulfide deposits are found in this area (Grybeck and others, 1984 Lead can occur in a wide variety of ore depos'fs, a number of which could exist within the study area. These include stratiform, sedimentary-exhalative, contactmetamorphic, hydrothermal replacement and vein deposits. In the Groundhog Basin area within the Mainland belt, lead is found in solid sulfide bodier containing pyrrhotite, sphalerite, galena, and other sulfides and in disseminated deposits in schist. Elevated lead values, without visible lead mineralization, also are found in silicic intrusive rocks in this area.
MOLYBDENUM
Sites of samples with molybdenum at or above threshold level 1 do not form well-defined patterns' but are scattered across much of the study area (sheet 6, rr^o B). The Coast Range area of the Mainland belt, east of the Coast Range megalineament, is conspicuous for it" lack of anomalous molybdenum values.
High molybdenum values are found at several single sites and in small tight clusters. A small area on northwestern Zarembo Island contains the largest concentration of anomalies, which are found in Mesozoic and Cretaceous felsic volcanic rocks, intermediatecomposition intrusive rocks, and jasperoid zones. A number of these sites are also anomalous for gold, silver, copper, and lead; one site is also anomalous for zinc. A second tight cluster is found just west of the head of Affleck Canal on southern Kuiu Island in a small granitic stock and in the adjacent Alexander belt country rocks and jasperoid zones.
Sites that have anomalous molybdenum values are scattered across much of the mainland belt west of the Coast Range megalineament and across Wrangell and Woronkofski Islands; these samples are mainly from schist, but some are from intermediate-composition granitic rocks.
In general, high molybdenum values in the Petersburg study area are found in sedimentary rocks of the Alexander and Gravina belts and in granitic rocks, mainly of intermediate composition. The conspicuous lack of high molybdenum values in the Coast plutonicmetamorphic complex may exist because these plutons are exposed and eroded to a deeper level than the plutons to the west.
Sparsely disseminated molybdenite and stockwork fracture fillings are found in very felsic granite and rhyolite intrusive rocks in the Groundhog Basin area. Disseminated and stockwork molybdenum deposits in granite and rhyolite dikes also are found in the Coast Range to the southeast of the study area; similar deposits could exist in the Petersburg study area. Molybdenum deposits could also occur as skarns and tactites and in silicified (jasperoid) zones. 
ZINC
Similar to lead, the two most significant concentrations of sites that have anomalous zinc values are found in the Groundhog Basin area and on norfhcentral Zarembo Island (sheet 7, map B). In the Groundhog Basin area, the zone of zinc anomalies is largely coincident with the area of high lead value'' and is located in schist and gneiss, Cretaceous granitic rocks, and Cenozoic felsic igneous rocks, which form a Hit west of the Coast plutonic-metamorphic complex. North of Mount Waters, the high zinc values lie farther v^'est than the lead values, are more numerous, and are located mostly in granitic rocks, not schist. As for lead, the Thomas Bay site has a conspicuous set of anomalous zinc values.
On Zarembo Island the distribution of zinc anomalies is also very similar to that of lead, forming a denre cluster in the northwest comer of the island mainl; 1 in Gravina belt rocks, in intermediate-composition and felsic igneous rocks, and in jasperoid. Scattered I 'gh values are found in metamorphic rocks along the E mean Canal trend on central Kupreanof Island and in felric igneous rocks mainly in, and especially near, the edge of Kuiu-Etolin belt rocks on southwestern Kupreanof Island. About half of these latter anomalous samples have high lead values, too. Several sites that have the highest values of zinc in the Duncan Canal area are found in jasperoid, and these sites also have high values fo-gold, silver, copper, lead, and antimony.
Scattered high zinc values are found in Alexander belt siltstone, limestone, and marble near Saginaw Bay at the north end of Kuiu Island, adjacent to granitic stocl ^ on southwestern Kuiu Island, and in shale on the eastern side of Prince of Wales Island near Thorne and Stevenson Islands.
Within the study area, zinc is concentrated in massive-and disseminated-sulfide deposits in metamorphic rocks and in veins and silicified zones.
SUMMARY AND CONCLUSIONS
Variation in background element-concentration levels between different lithologic units can, for some elements, influence both geochemical statistics and the distribution pattern of the high-end ("anomalous") values. Utilization of a multiple-threshold procedure, where cutoff levels for identifying anomalous element concentrations are set relative to populations of samples of similar geochemical type, can help to overcome this effect and can aid in the identification of patterns of elemental enrichment. This procedure tends to neutralize the effect on the distribution pattern of high-end values of differing background levels in different lithologic units. This makes the distribution patterns more responsive to postdepositional concentration processes and less sensitive to the distribution of lithologic types and units. Graphical treatment of element-concentration data for groups of geochemically related elements can produce distribution patterns that indicate target or potential areas for specific mineral deposit types and groups of deposit types.
Geochemical patterns are recognizable in the Petersburg study area, and the locations of bedrock geochemical anomalies generally correspond well with locations of stream-sediment and pan-concentrate geochemical anomalous values (Cathral and others, 1983 a-w). The clustering of multi-element anomalous values at localities of known mineralization (Grybeck and others, 1984) gives credibility to the cluster patterns in several new areas (sheets 4-7). The most prominent areas of both known sulfide mineralization and high bedrock geochemical values include the Groundhog Basin area on the mainland, Zarembo Island, Dune an Canal, the area around Saginaw Bay, and the head of Shakan Bay. Two of the more interesting new areas noted in this study are the area underlain by felsic volcanic rocks of the KuiuEtolin belt on southwestern Kupreanof Island and northernmost Kuiu Island.
High values for several groups of base and precious metals also are found near the Blashke Islands and Kane Peak ultramafic complexes, the southwestern Kupreanof Island felsic volcanic rocks, near Port Malmesbury, Washington Bay, and Kadake Bay, near intermediatecomposition plutons on southern Kuiu island, and in hornfelsed country rocks at Whale Passage.
There are also apparently random instances of anomalous values for metals in the metamorphic rocks and migmatites on the mainland, in the hornfelsed turbidites on southern Kuiu and northern Kosciusko Islands, around the alkalic granitic rocks on Etolin Island, and peripheral to the intermediate-composition plutons on Mitkof and northern Kupreanof Islands. For these localities, stream-sediment data (Cathrall and others, 1983 a-w) do not corroborate the pattern of the rock geochemical anomalies. The significance of these random anomalous values is that they may suggest favor ability for resources in a particular lithologic type or a particular rock unit.
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Sample No.
82DBin *  82DB120A  82DB125A  82DB135B  82DB136A  82DB178C  82DB194A  82DB194B  82DB194C  82DB197B  82DB199A  82DB213A  82DB213E  82DB216C  82DB244B  82DB252B  82DB254A  82DB260A  82DB274A  82DB274B  82DG102A  82DG112A  82DG113A  82DG114A  82DG115A  82DG116A  82DG116B  82KR049A  82KR059A  82KR083A  82KR109D  82KR110A  82PB008A  82PB008B  82PB009A  82PB022A  82PB039A  82PB041A  82PB049A  82PB051A  82PB077A  82PB120A  82PB130B  82PB134A  82PB135A   Lat.   565234  565037  565734  565716  565618  562806  563050  563050  563050  563051  563126  563551  563551  563628  561307  560234  560151  560316  564943  564943  563129  562831  562821  562808  562823  565517  565517  562956  564415  562200  562617  562649  563053  563053  563117  564308  565225  564846  565413  565513  563214  560323  562937  563556  562616 82PB136E  82PB138A  82PB138C  82RK704A  82RK708A  82RK711A  82RK727A  82RK742A  82RK742B  82RK747A  82RK753A  82RK755B  82RK769A  82RK770A  82RK771A  82RK771B  82RK789D  82RK824A  82RK853A  82RK853C  82SH008A  82SH014A  82SH025B  82SH036D  82SH038B  82SH074A  82SH101A  82SH119B  82SH127A  82SK010A  82SK044A  82SK047A  82SK049A  82SK076A  82SK092A  82SK092B  82SK093B  82SK115A  82SK134D  82SK172D  82SK173C  82SK174E  82SK177A  82SK179B Lat. Cutoff concentration >200 ppm >100 ppm >150 ppm adc (>100 ppm) >70 ppm >20 ppm >2000 ppm adc (>100 ppm) >150 ppm >700 ppm >5 ppm adc (>50 ppm) >150 ppm >500 ppm >1000 ppm >700 ppm %of analyses 0.8 Table 11 . Threshold values in parts per million for nickel (sheet 7, map A) for bedrock
